Phosphorylation of cytochrome P450: regulation by cytochrome b5.
Rabbit liver cytochrome P450 LM2 and several forms of rat liver cytochrome P450 are phosphorylated by cAMP-dependent protein kinase (PKA) and by protein kinase C. Under aqueous assay conditions at neutral pH LM2 is phosphorylated only to a maximum extent of about 20 mol% by PKA. We show that detergents or alkaline pH greatly enhance the extent of phosphorylation of the cytochrome P450 substrates of cAMP-dependent protein kinase. In the presence of 0.05% Emulgen, PBRLM5, which appears to be the best cytochrome P450 substrate for cAMP-dependent protein kinase, incorporates phosphate up to about 84 mol% of enzyme. We reported previously (I. Jansson et al. (1987) Arch. Biochem. Biophys. 259, 441-448) that cytochrome b5 inhibits the phosphorylation of LM2 by cAMP-dependent protein kinase. In this paper, using PBRLM5, we demonstrate, by analysis of initial rates, that the inhibition of phosphorylation by cytochrome b5 is competitive, with a Ki = 0.48 microM. We also show that a number of forms of cytochrome P450 can be phosphorylated by protein kinase C, and that the phosphorylation of these forms by protein kinase C is also inhibited by cytochrome b5. These data suggest that the phosphorylation site(s) of cytochromes P450 may be located within or overlap the cytochrome b5 binding domain of the enzymes.